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Abstract
Purpose: There is some evidence that self-employment may improve measures of cardiovascular and general
health among the general population; however, no studies have examined this relationship among Non-
Hispanic Blacks (NHBs). Studying the health implications of self-employment among NHBs is important because
of the disparities that persist in both cardiovascular health and self-employment rates between NHBs and other
racial/ethnic subgroups.
Methods: A pooled cross-sectional analysis of data from the Behavioral Risk Factor Surveillance System (2000 to
2014) was used to explore the association between self-employment and the following self-reported outcomes:
‘‘no exercise,’’ fruit consumption, vegetable consumption, days of alcohol consumption, fair or poor health, hy-
pertension, poor mental health days, and poor physical health days among the total population of NHBs and
across gender/income subgroups.
Results: We find favorable associations between self-employment and several measures of cardiovascular
health (increased fruit and vegetable consumption, reduced reports of ‘‘no exercise,’’ and reduced reports
of hypertension) and positive associations between self-employment, poor mental health days, and days of
alcohol consumption among the total population. The nature of these associations varies across gender/
income subgroup.
Conclusions: Given the disparities between racial/ethnic subgroups with respect to adverse cardiovascular out-
comes and the well-documented roles of exercise and blood pressure control in limiting cardiovascular disease,
it is important to probe the relationship between self-employment and health among NHBs further.
Keywords: self-employment; health disparities; hypertension; exercise; diet
Introduction
People who are Non-Hispanic black (NHB) suffer
disproportionate morbidity and mortality from cardio-
vascular disease (CVD), relative to people who are Non-
Hispanic white (NHW). For example, NHBs have a
stroke risk more than double that of NHWs and they
are 30% more likely to die from heart disease. Addi-
tionally, the age of onset of CVD is younger among
NHBs, relative to NHWs.1 A key driver of CVD dispar-
ities among NHBs is suboptimal cardiovascular health
measures. Brown et al. found that the percentage of
NHBs with optimal Life’s Simple 7 scores (a measure
that includes blood pressure, cholesterol, hemoglobin
A1c, body mass index, physical activity, diet, and smok-
ing) was 22 and 8 percentage points less, relative to
NHWs, ages 25–44 and ‡65, respectively.2
There is evidence that self-employment is associated
with improved cardiovascular health measures among
1Division of General Internal Medicine and Health Services Research, Department of Medicine, David Geffen School of Medicine and Center for Health Advancement,
University of California, Los Angeles, Los Angeles, California.
2School of Nursing, University of California, Los Angeles, Los Angeles, California.
*Address correspondence to: Kimberly Danae Cauley Narain, MD, PhD, MPH, Division of General Internal Medicine and Health Services Research, Department of Medicine,
David Geffen School of Medicine and Center for Health Advancement, University of California, Los Angeles, 1100 Glendon Avenue, Suite 850, Los Angeles, CA 90024,
E-mail: knarain@mednet.ucla.edu
ª Kimberly Danae Cauley Narain and Kia Skrine Jeffers 2020; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of
the Creative Commons License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.
Health Equity
Volume 4.1, 2020
DOI: 10.1089/heq.2019.0084
Health Equity
1
the general population. For instance, Yoon et al. found
that self-employment was positively associated with
physical exercise and normal weight when controlling
for demographics, education, income, family struc-
ture, access to health care, occupation type, and census
region. The researchers also found negative associa-
tions between self-employment and diabetes, hyper-
tension and high cholesterol in adjusted models.3
Other studies have shown that self-employment may
have different health effects if it is in response to exclu-
sion from the traditional labor market (necessity entre-
preneurship) instead of in response to a business
opportunity (opportunity entrepreneurship), with the
positive health benefits of self-employment accruing
to opportunity entrepreneurs.4 Studying the health im-
plications of self-employment among NHBs is impor-
tant because of the disparities that persist in both
cardiovascular health and self-employment rates be-
tween NHBs and other racial/ethnic subgroups. A report
from the Pew Research Center lists self-employment
rates at 11%, 10%, 8%, and 5% for NHWs, Asians, His-
panics, and NHBs, respectively.5
The independence that the self-employed possess
may buffer the effects of high workloads and job strain,
potentially reducing work-related stress and improving
health outcomes.6 Increased work flexibility may allow
more time for engagement in health promoting behav-
iors such as exercise.3
Among NHBs, self-employment may provide an ad-
ditional buffer against actual or perceived workplace
discrimination. Work-place discrimination has been
linked with stress, worse self-reported health, hyperten-
sion, and higher allostatic load among NHBs.7–11 The
protective effect of education against occupational stress
has also been found to be lower among NHBs relative to
NHWs.12 Consequently, work-related stress generally
and perceived workplace discrimination in particular,
may play a role in the CVD morbidity and mortality
disparities observed among NHBs. Conversely, self-
employed NHBs may face more financial uncertainty,
relative to NHB wage workers, potentially increasing
stress levels and worsening health outcomes.13
To our knowledge, no studies have explored the re-
lationship between self-employment and health among
NHBs. We pool several years of Behavioral Risk Factor
Surveillance System (BRFSS) survey data and use a
cross-sectional study design to examine the association
between self-employment and several different mea-
sures of self-reported health including measures of car-
diovascular, mental, and physical health.
Methods
Study design and patient population
This study analyzes data from the BRFSS, covering the
15-year period from 2000 to 2014. The BRFSS is con-
ducted by state health departments, with technical
and methodological assistance provided by the Centers
for Disease Control and Prevention. This study sample
includes individuals between 21 and 64 who self-
identified as NHB and reported their current employ-
ment status.
Self-employment measure
Our primary predictor, ‘‘self-employment,’’ is a di-
chotomous variable based off responses to the ques-
tion on current employment status. Self-employment
was coded as ‘‘1’’ if the response was ‘‘self-employed’’
and coded as ‘‘0’’ if the response was ‘‘employed for
wages.’’
Health outcome & health behavior measures
Four health behavior outcomes were examined: (1)
exercise; (2) alcohol consumption; (3) fruit intake;
and (4) vegetable intake. An indicator for ‘‘no exercise
in the last 30 days’’ was coded as ‘‘1’’ if the condition
was present. Health behavior variables for fruit and
vegetable intake were count variables based on con-
sumption during the last 30 days. A measure of the
number of days alcohol was consumed in the past
30 days was also a count variable. We examine the
days alcohol was consumed in the last 30 days because
there is evidence that even moderate daily drinking
may increase the risk of developing liver disease.14
Four self-reported health outcomes were examined:
(1) fair or poor health; (2) diagnosis of hypertension;
(3) poor mental health days; and (4) poor physical
health days. Self-reported fair or poor health and
self-reported hypertension were indicator variables
coded as ‘‘1’’ if the condition was present.9 Self-
reported poor mental health days and poor physical
health days were treated as count variables based on
the last 30 days.
Other measures
Several individual-level variables that may be related to
both self-employment and self-reported health outcomes
were included in the adjusted models (age, gender, mar-
ital status, education, annual household income tercile
(low <25 K, middle [25 to <50 K], and high [‡ 50 K]),
presence of minor children in the home, health insurance
coverage, and having a primary care provider) (Table 1).
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We also included a measure of 1-year lagged state gross
domestic product (GDP) to capture state-level eco-
nomic fluctuations. Finally, we included state and
year-level fixed effects in the model to control for any
time-invariant state characteristics and national poli-
cies, which may have impacted both self-employment
decisions and health outcomes.
Analysis
We calculated means and proportions for continuous/
count variables and dichotomous variables, respec-
tively (Table 1). We compared means and proportions
across employment status using t-test and test of pro-
portions, respectively (Table 2). For adjusted analyses,
Logistic RegressionModels (LRM) and Poisson Regres-
sion Models (PRMs) were estimated for dichotomous
and count outcomes (Table 3). We used a PRM to
model count outcomes instead of an Ordinary Least
Squared regression model because the normality as-
sumption may not be applied to count data even in
the context of large sample sizes if the number of
counts is small. Additionally, use of the PRM will ac-
count for the nonlinearity of count data.10 All models
were weighted to account for complex survey design
and nonresponse by using BRFSS sampling weights.
Table 1. Descriptive Statistics
Mean (SD) or %
Health behaviors
No exercise in the last 30 days 26.6
1Days ETOH consumed in the last 30 days 4.4 (6.6)
Times fruit consumed in the last 30 days 24.7 (28.9)
Vegetable servings consumption in the last 30 days 27.5 (26.8)
Health outcomes
Self-reported hypertension 34.3
Self-reported fair or poor health 11.5
Poor mental health days in the last 30 days 3.2 (7.2)
Poor physical health days in the last 30 days 2.2 (5.8)
Covariates
No high school 7.6
High school diploma/GED 63.4
College or higher 29.1
Age 39.9 (10.2)
Female 52.5
Married 43.1
Minor children 53.6
Low income 29.7
Middle income 35.7
High income 34.7
No health insurance coverage 19.7
No primary medical care provider 23.1
1-year lag GDP % 3.84 (2.7)
The data source is BRFSS (2000–2014 panels).
BRFSS, Behavioral Risk Factor Surveillance System; ETOH, alcohol; GDP,
gross domestic product; GED, general education development; SD, stan-
dard deviation.
Table 2. Bivariate Analyses for Patient Characteristics Across Employment Status
Patient characteristic or experience mean (SD) or n (%) Self-employed Employed for wages p
Health behaviors
No exercise in the last 30 days 29 25 0.00
1Days ETOH consumed in the last 30 days 5 (7) 4 (6) 0.00
Times fruit consumed in the last 30 days 26 (29) 24 (28) 0.00
Vegetable servings consumption in the last 30 days 34 (29) 33 (29) 0.00
Health outcomes
Self-reported hypertension 31 35 0.00
Self-reported fair or poor health 14 12 0.00
Poor mental health days in the last 30 days 3.2 (7) 3.1 (7) 0.02
Poor physical health days in the last 30 days 2.5 (6) 2.3 (6) 0.00
Covariates
No high school 10 7 0.00
High school diploma/GED 59 62 0.00
College or higher 30 31 0.00
Age 44 (11) 43 (11) 0.00
Female 50 67 0.00
Married 42 37 0.00
Minor children 47 50 0.00
Low income 33 27 0.00
Middle income 27 33 0.00
High income 30 32 0.00
No health insurance coverage 39 16 0.00
No primary medical care provider 71 82 0.00
1-year lag GDP % 4 (3) 4 (3) 0.67
The data source is BRFSS (2000–2014 panels). Bivariates for dichotomous and count/continuous variables are calculated using the test of propor-
tions and t-test, respectively.
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Additionally, robust standard errors clustered at the
state-level were used. We employed these adjustments
through the Stata Survey command with the linearized
option in Stata version 13 (StataCorp LP, College Sta-
tion, TX). The results of the LRMs and PRMs are pre-
sented as odds ratios (ORs) and rate ratios (RRs),
respectively. The level of statistical significance was p
value £0.05.
Given the potential for differential associations be-
tween self-employment and health outcomes, contingent
on entrepreneurship type (necessity vs. opportunity),
we evaluate the effects of self-employment across in-
come tercile, in effort to illuminate relationship hetero-
geneity in these different employment contexts.15 We
use household income as a proxy measure for entrepre-
neurship type because studies have consistently shown
higher levels of household income among opportunity
entrepreneurs, relative to necessity entrepreneurs.16
Women, both working for wages and self-employed,
are typically in different job sectors relative to men,
which may have different implications for associated
health behaviors and health outcomes.17,18 NHB self-
employed women are clustered in service businesses
such as hair salons, catering, child daycare centers,
and consulting. There is also research showing that
the health impacts of social determinants such as in-
come and employment may vary across gender and
race.19–21 To assess for interactions between entrepre-
neurship type, gender, and self-employment we also
run models stratified by household income and gender.
Results
In bivariate analyses, relative to wage workers, the self-
employed were older, more likely to be male, less likely
to have a high school diploma/general educational
development or college degree, more likely to report
low-income, more likely to be married, less likely to
have minor children, and less likely to be insured or
have a primary care provider. The self-employed were
also less likely to report ‘‘no exercise’’ and a diagnosis
of hypertension, but were more likely to report fair or
poor health. Lastly, the self-employed reported higher
levels of fruit and vegetable intake and alcohol con-
sumption, and more poor mental health days (Table 2).
The results for the adjusted analyses are found in
Table 3. The results for the total population are listed
in the first row. With respect to health behaviors,
self-employment was negatively associated with report-
ing ‘‘no exercise’’ (OR = 0.77; 95% CI= 0.72–0.83) and
positively associated with fruit intake (RR = 1.12; 95%
CI= 1.07–1.19), vegetable intake (RR = 1.09; 95%
CI= 1.04–1.13), and alcohol consumption (RR= 1.08;
95% CI= 1.03–1.14), controlling for other factors.
These findings translate into a 13% reduction in the
odds of reporting ‘‘no exercise’’ and a 12% increase
in fruit intake (roughly 3 more pieces of fruit per
month), a 9% increase in vegetable intake (2.5 more serv-
ings of vegetables per month), and an 8% increase in al-
cohol intake (alcohol consumed on 0.4 more days per
month) among the self-employed relative to wage work-
ers. Self-employment was negatively associated with re-
ports of hypertension (OR= 0.79; 95% CI= 0.71–0.87)
and positively associated with an increase in poor men-
tal health days (RR= 1.11; 95% CI= 1.03–1.19). These
findings translate into a 21% reduction in the odds of
reporting hypertension and an 11% increase in poor
mental health days (an increase of 0.4 days of poor
mental days per month) among the self-employed, rel-
ative to wage workers.
Association of self-employment with health
and health behaviors among men
Among men in the low-income subgroup; self-
employment is associated with reduced reports of hy-
pertension (OR= 0.76; 95% CI= 0.59–0.98). None of
the other outcomes are significantly associated with
self-employment in this population. Among men in
the middle-income subgroup, self-employment is nega-
tively associated with reports of no exercise (OR = 0.75;
95% CI= 0.61–0.92), hypertension (OR= 0.68; 95%
CI= 0.51–0.91), and poor physical health days (RR=
0.70; 95% CI= 0.56–0.86). Among men in the high-
income group self-employment is positively associated
with fruit (RR= 1.15; 95% CI= 1.02–1.30) and vegetable
intake (RR= 1.12; 95% CI= 1.03–1.23) and reported
poormental health days (RR= 1.29; 95%CI= 1.03–1.61).
Association of self-employment with health
and health behaviors among women
Among women in the low-income subgroup, self-
employment is negatively associated with reports of ‘‘no
exercise’’ (OR= 0.68; 95% CI= 0.58–0.79) but positively
associated with fruit intake (RR= 1.19; 95% CI= 1.07–
1.33), vegetable intake (RR= 1.17; 95% CI= 1.07–1.27)
and poor mental health days (RR= 1.15; 95% CI= 1.02–
1.30). Among women in the middle-income group
self-employment is also negatively associated with re-
ports of ‘‘no exercise’’ (OR = 0.67; 95% CI= 0.56–0.81)
and positively associated with fruit intake (RR= 1.15;
95% CI= 1.02–1.30) and vegetable (RR= 1.10; 95%
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CI= 1.02–1.19) intake. However, there is no association
between self-employment and poor mental health days
in this subgroup. Among women in the high-income
subgroup, self-employment is positively associated with
days of alcohol consumption (RR= 1.30; 95% CI= 1.13–
1.49), but negatively associated with reports of ‘‘no ex-
ercise’’ (OR = 0.78; 95% CI = 0.62–0.98), fair or poor
health (OR = 0.72; 95% CI = 0.54–0.97), hypertension
(OR = 0.60; 95% CI = 0.46–0.79), and poor physical
health days (RR = 0.80; 95% CI = 0.66–0.96).
Conclusion/Discussion
There is evidence linking self-employmentwith improved
measures of cardiovascular and general health. Increased
workplace autonomy and flexibility are proposed to un-
derlie these relationships. On average, NHBs have lower
levels of work-place decisional-authority and report rela-
tively high levels of work-place discrimination, both
of which are negatively associated with measures of
cardiovascular health.8,9 To start to investigate the
relationship between self-employment, cardiovascular
health, and health outcomes generally among NHBs,
we conducted a pooled cross-sectional analysis of 15
years of BRFSS data.
Among the total population, our findings show
favorable associations between self-employment and
several measures of cardiovascular health (increased
fruit and vegetable consumption, reduced reports of
‘‘no exercise,’’ and reduced reports of hypertension).
However, there are also positive associations between
self-employment, poor mental health days and days of
alcohol consumption. In gender/income stratified ana-
lyses we find that the associations of self-employment
with improved dietary quality are only significant
among women in the low and middle-income groups
and amongmen in the high-income group. The negative
association between self-employment and reports of ‘‘no
exercise’’ is observed among all subgroups of women, but
only among the middle-income subgroup of men.
We find a negative association between self-
employment and reported hypertension only among
the high-income subgroup of women and among all sub-
groups of men, except the high-income subgroup. The
positive association between self-employment and poor
mental health is only observed among women and
men in the low and high-income groups, respectively.
The positive association between self-employment and
days of alcohol consumed is observed among the low
and high-income subgroups of women. Among men
and women in the high and middle-income subgroups,
respectively, self-employment is negatively associated
with poor physical health days. Among women in the
high-income subgroup self-employment is also nega-
tively associated with reports of fair or poor health.
These findings must be interpreted in the context of
several limitations. Given that this study is cross-
sectional, reverse causality cannot be ruled out as an ex-
planation for these findings. Individuals with chronic
diseases, such as hypertension, may be less likely to
choose self-employment due to the desire to maintain
employer-sponsored health insurance benefits.22 There
is also evidence that individuals with mental illness
may be drawn to self-employment.23
Additionally, there may be characteristics that si-
multaneously impact the propensity to choose self-
employment and health outcomes.24 We also cannot
guarantee that individuals who report self-employment
are not also engaged in work for wages. This is particu-
larly relevant for NHBwomen who often start businesses
on the side while maintaining work for wages.18 Addi-
tionally, we have no way of knowing how long someone
has been self-employed and no means of controlling for
rural or urban location designation. We also use self-
reported health measures, which have been shown to
be a more reliable and valid predictor of health outcomes
in NHWs relative to racial/ethnic minorities, among in-
dividuals with routine access to health care and among
individuals with higher socioeconomic status.25
We take these validity limitations into consideration
by controlling for health insurance coverage and hav-
ing a primary care provider. We also consider several
other factors that can be sources of omitted variable
bias in our analyses such as education, household in-
come, family structure, differences in state-level char-
acteristics and year-specific trends. Additionally, we
attempt to assess for differential associations between
self-employment and health outcomes across entrepre-
neurship type, although using the somewhat endoge-
nous measure of household income. Lastly, since our
models adjust for several socioeconomic status fac-
tors that are correlated such as household income
and education our results may be subject to collider-
stratification bias.26
Despite the study limitations, there are some impor-
tant findings such as a relatively large negative associa-
tion between self-employment and reports of ‘‘no
exercise’’ among all subgroups of women and middle-
income men. Additionally, this study finds a large neg-
ative association between self-employment and reported
hypertension among several gender/income subgroups.
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Given the disparities between racial/ethnic subgroups
with respect to adverse cardiovascular outcomes and
the well-documented roles of exercise and blood pres-
sure control in limiting CVD, it is important to probe
the association between self-employment and health
among NHBs further, using study design capable of
identifying causal relationships.27
The negative association between self-employment
and reports of hypertension only being observed
among the high-income subgroup of women may be
consistent with the results of other studies that have
found that the health benefits of entrepreneurship
only extend to opportunity entrepreneurs.4 Many of
the self-employed women in the low and medium-
income subgroups may be necessity entrepreneurs.
According to a 2018 report commissioned by Ameri-
can Express on the state of women-owned business,
NHB women are often necessity entrepreneurs. In the
necessity entrepreneur context, stress from financial
concerns may limit health benefits associated with in-
creased work autonomy and flexibility.
A high proportion of necessity entrepreneurship
among the low-income subgroup of women might
also explain the positive relationship between self-
employment and poor mental health days observed
in this subgroup. The finding of a positive relationship
between self-employment and poor mental health days
among high-income men is inconsistent with the idea
of necessity versus opportunity entrepreneurship. These
findings may reflect a stressful business context experi-
enced by this subgroup of men that competes with the
psychological benefits of work autonomy and flexibility.
NHB men in the high-income group may be operating
businesses in high-entry barrier sectors such as finance,
insurance, and business services.
On average these businesses are relatively new and
the closure rates are high.28 Alternatively, these find-
ings may be the results of reverse causality given that
men with mental illness may be drawn to self-
employment in high-entry barrier sectors.23 There is
also evidence that suggest that having a high household
income is actually a risk factor for depression among
NHB men when other socioeconomic status factors
are taken into account.20
Future studies should use longitudinal data, more
valid health measures, and more methodologically
robust study designs to examine the causal nature of
the relationship between self-employment and health
among NHBs. If subsequent studies find the positive re-
lationship between self-employment, dietary quality,
exercise, and improved blood pressure control observed
for some subgroups to be causal self-employment may
be one strategy for buffering some of the deleterious
health effects of systemic racism. Consequently, more
emphasis can be placed on the development of interven-
tions to promote self-employment among NHBs.
Specifically, lower levels of education, limited assets,
lack of role models and discriminatory lending prac-
tices constrain self-employment opportunities among
NHBs and each of these factors may serve as potential
intervention targets.28 Additionally, studying the char-
acteristics of the self-employed individuals within these
subpopulations may provide insight into potential in-
tervention targets for improving dietary quality, exercise,
and blood pressure control in the broader population of
NHBs. If the relationship between self-employment and
poor mental health outcomes observed among women
and men in the low and high-income subgroups, respec-
tively, proves to be causal in subsequent studies it will be
important to develop interventions to better support the
mental health of individuals pursuing self-employment
in these subpopulations.
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BRFSS¼ Behavioral Risk Factor Surveillance System
CVD¼ cardiovascular disease
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GDP¼ gross domestic product
LR¼ Logistic Regression
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NHBs¼ non-Hispanic Blacks
NHW¼ non-Hispanic white
OR¼ odds ratio
PRMs¼ Poisson Regression Models
RR¼ rate ratio
SD¼ standard deviation
SES ¼ socioeconomic status
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